Parental income is positively correlated with children's educational attainment. This paper addresses the causality of this observed link. We have a unique data set for Norwegians born in the period from 1968-1973, with a measure of permanent family income from the children are 0-20 years old.
Introduction
Family income is positively correlated with children's educational attainment. This can be observed from data for countries all over the world. The main question researchers ask themselves is whether the observed correlation is due to nature, nurture or a combination of these two extremes. Is the link between parental income and children's educational attainment casual, or is the observed link mostly a story of selection into education?
Earlier literature has not been clear on these matters, indicating that much more research is required. Shea (2000) analyses the e¤ects family income has on children's educational attainment and …nds that parent's money does not matter for children's educational attainment. Some newer papers (Blanden and Gregg (2004) , Oreopoluos, Page and Stevens (2005) ) on the other hand, …nd that there exists a small causal e¤ect of family income for children's outcomes later in life. These di¤erent results (see Maurin (2002) for an overview) stem from di¤erent sources of data and di¤erent methods used to investigate the problem of causality.
In this paper we investigate the link between family income and children's educational attainment controlling for di¤erent observable parental and child charac-
teristics. An important variable that we cannot observe is parental abilities. There might be di¤erences in parent's abilities to generate income that are transferred to their children and generate the observed correlation between family income and children's educational attainment. Ideally, we should include a proxy for ability in the regression equation for children's educational attainment. Since we do not have a good proxy variable for ability in the data set, the instrumental variable approach is used to identify the link between family income and children's educational attainment. As an instrument, we use the oil shock in Norway in the 1970s and 1980s to make the family income exogenous to variations in parental abilities. We compare two counties in Norway, Rogaland which was strongly a¤ected by the shock, and Sør-Trøndelag which did not experience any observed early e¤ects from the shock.
Sør-Trøndelag was chosen as a reference county because the size of the two counties' main cities Stavanger and Trondheim is approximately the same, and because Sør-Trøndelag is so far from Rogaland that there should be little correlation as regards the e¤ect of the oil shock. The oil shock increased the income of families living in Rogaland signi…cantly compared to families living in Sør-Trøndelag. The increased income was independent of abilities since it was due to a shock in the economy whose e¤ects depended on geography, and not on skills and abilities, at least in the early years.
We have a data set tracking families back to 1968 and including information on income and education for the entire Norwegian population. The permanent income is measured as average family income from the child is 0-20 years old. This is a unique measure of permanent income based on reliable Norwegian data sources. The average family income in Rogaland and Sør-Trøndelag from 1968-1999 was around the average total Norwegian family income in this period. This means that we can study a selection of families in Norway that is not only low income families 1 , but also average and high income families. This is important in an investigation of causation versus selection, and also if we are to make policy suggestions that bene…t the whole population. In deciding to increase the level of education in society, politicians often base their choice on the spillover e¤ects that higher education gives to later generations.
The main results show that family income does not matter directly for children's educational attainment. Even though the OLS results show clear e¤ects of family income on children's educational attainment the instrumental variable results are mostly negative, close to zero and insigni…cant. This suggests that the positive link between family income and children's educational attainment is mainly due to selection into education and not causation. This selection process can come from hereditary factors, cultural factors, or from other familybackground factors linked to parental education levels.
The paper is organized as follows: Section 2 presents an overview of relevant income and education literature. Section 3 describes the data and gives information about the variables we use in the empirical analysis. Section 4 describes the instrument in more detail, while Section 5 presents the identi…cation strategy used in this paper. Section 6 presents the results of the estimations, and Section 7 incorporates di¤erent speci…cation tests to verify the results. Finally Section 8 presents conclusions and a discussion of why family income does not matter for children's educational attainment.
Previous Literature
Running an OLS regression on children's educational attainment with respect to parental income and education con…rms the observable high correlation between these variables. This has lead many researchers to conclude that there exists a causal relationship and that we observe transmission of income and education through generations. But the observed high correlations give no evidence of causal relationships.
As Solon (1999) concludes in his chapter on intergenerational mobility in the labor market; "Unfortunately, we remain fairly ignorant about the causal processes underlying the intergenerational transmission of earnings. . . does parental income matters so much as it does because high-income parents are able to invest more in their children's human capital, or because the genetic or cultural traits that contributed to the parents'high earnings are passed on to the children?" These questions regarding intergenerational transmission of income andeducation, and the direct e¤ect of family income on children's educational attainment, are pressing ones.
There is an extensive literature both on the intergenerational transmission of income and education 2 . The received literature on the direct e¤ect of family income on children's educational attainment is more limited. This is an important research area because while parental education is normally already determined when the children grow up, income can change drastically during the children's adolescence.
Independent of parental educational attainment and abilities, family income may increase due to shocks to the economy, luck in the labor market or through other transitory income shocks. How these income changes then a¤ect the children's 2 See Solon (1999) for a review of the income literature and Black et al. (2005) for a review of the education literature.
4 educational attainment can have important policy relevance. To aid policy we need to know the e¤ects such policies will have on individual income and education.
Should we focus higher education policy on lower tuition fees and scholarships or should we aim policies at earlier periods when the children's cognitive and noncognitive skills are yet to be shaped? The latter type of policy may be too costly if most of the intergenerational transmission we observe is due to inherited abilities. Shea (2000) …nds negligible e¤ects of parent income on children's skills. By using father's union status, industry and job loss he hopes to …nd exogenous e¤ects that are correlated with parental income, but uncorrelated with ability. He concludes that parent income has a negligible impact on children's human capital for most families. Maurin (2002) claims that the IV e¤ects reported in Shea often are very poorly estimated, due to too few observations and weak instruments. Most of the con…dence intervals for his IV results may also include the OLS results. Carneiro and Heckman (2002) criticise Shea for interpreting his estimates as evidence against credit constraints in schooling since his measure of permanent family income is over a period of 20 years and not split up in smaller income streams. Blanden and Gregg (2004) review di¤erent approaches to estimating the e¤ect of family income on children's educational attainment for Britain. They …nd some e¤ect of family income, but the e¤ects are rather small. However, they show that also small income effects can generate large educational inequalities when income inequalities are wide.
Among the models they investigate, they use the sibling …xed e¤ect estimator, assuming that ability levels are the same for all siblings. This assumption is debatable, since siblings di¤er in their educational attainment and ability levels (see Ermisch and Francesconi (2001) for a discussion of problems using siblings estimators). Another interesting approach is given by Oreopoluos, Page and Stevens (2005) . They look at how worker displacements lead to a long-lasting decline in family income.
The estimates are driven by the families at the bottom of the income distribution.
They control for income before the displacement took place, but there might be other crucial di¤erences between the families exposed to worker displacements and the other families that they do not account for. Chevalier, Harmon, O'Sullivan and Walker (2005) use two di¤erent instruments, one for explaining parental education and one for family income. They use fathers'union membership as an instrument for father's income and the British School Reform in the 1960s as an instrument for parental education. They are then able to investigate the intergenerational transmission of education both with respect to parental education and income. They …nd that parental education becomes insigni…cant and permanent income matters much more than when using OLS estimation. One of the problems using the school reform as an instrument is that it is only relevant for the lower distribution of educational attainment. This eliminates a large part of the population from the empirical analysis. Chevalier et al su¤er the same problems as Shea (2000) with using fathers' union membership as an instrument.
In the empirical analysis on the causal e¤ects of parental income on children's education, we include a greater variety of the population when using the oil shock in Norway as an instrument to explain parental income. Also our instrument for family income, the Norwegian oil shock in the 1970s and 1980s, is highly correlated with family income and independent of ablities. We have a unique opportunity to contribute to the existing literature on causality and selection into education.
Data
We have a data set comprising the entire population of Norwegians born in the pe- 1960, 1970 and 1980 . This should ensure accurate information, since these sources are reliable and do not involve individual self-reporting. There are data for both fathers'and mothers'income streams from 1968-1999. We add mother's and father's income into one variable, family income. 3 We take the logarithm of family income after having calculated the average income streams in order to be able to compare education and family income easier in the empirical analysis. The data are from the pension register taken from the public social security program in Norway starting in 1968. Income includes wages and income from business activity before tax, including taxable income such as unemployment bene…ts, disability bene…ts and sickness bene…ts. We both discount and de ‡ate the family income, because we look at a long-term perspective of 20 years. We also de ‡ate the income to real 1999 income by using the average yearly consumer price index taken from Statistics Norway. A 3% discount rate is used to discount the income down to 1967, the year before the …rst cohort children were born. 4 We control for marital status by adding a dummy variable that is 1 if the mother is married in 1980 and 0 otherwise.
It is important to work with large samples when using the instrumental variable approach, because the instrumental variable is consistent, though not necessarily unbiased. Selecting the segment of the 1968-1973 cohorts born in Rogaland and 3 At least one of the parents is the biological parent. We match the child with its mother and father using a household id. This means that we measure family income as total resources of the household the child lives in. 4 This follows the same approach for discounting as in Carneiro and Heckman (2003) .
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Sør-Trøndelag gives 15628 observations, 8832 children born in Rogaland and 6796 born in Sør-Trøndelag. There might be a problem that families move away from or to Rogaland and Sør-Trøndelag in the 1970s, thus we only use the data for families living in these counties from the year the children were born until at least 1980. This ensures that we can compare the families actually living in Rogaland, who were thus exposed to the oil shock, with the families living in Sør-Trøndelag.
5 Table 2a provides descriptive statistics for all of the children in the …nal sample. Table 2b gives the information for the families living in Rogaland and Table 2c for the families living in Sør-Trøndelag. We see that the variables for families in Rogaland and Sør-Trøndelag are mostly equal, except for some di¤erences for fathers' education. The most striking di¤erence is the di¤erence in average family income of about 20 000NOK. 8
At the end of 1969 there was a major oil discovery in the North Sea, and on 1 June 1970 the public was informed about these …ndings. The Norwegian oil adventure had begun. The oil shock provided a huge boost to the entire Norwegian economy, but
Rogaland was …rst and most strongly in ‡uenced, since the main oil production in the relevant period was located o¤ the coast here. Before Norway discovered the huge oil supply in the North Sea, Rogaland was a normal Norwegian county whose main economic activity centered around …sh and agriculture. When oil was discovered, Norway decided to build its main oil base in Stavanger, the largest city in Rogaland.
Statoil and the Norwegian Petroleum Directorate have had o¢ ces there since 1972.
By locating here, the politicians in Norway made Stavanger the main oil capitol of Norway and soon other oil companies also located in Stavanger. People were hired from all over the country, but the main e¤ect can be seen for families living in and around Stavanger. The shock in ‡uenced both low and high income families in Rogaland. Often individuals with less education were hired to do the basic work with the oil production in the North Sea, while more educated individuals, often engineers, worked in the oil companies located in and around Stavanger. When we study the income distribution of the families in 1968 and compare it to the family income in the 1970s and 1980s it is actually the low income families that experience the largest increase in family income. This demonstrates that most families in
Rogaland did experience e¤ects of the oil shock. Hence the instrument should work for the whole income distribution of the families in Rogaland.
If we are certain to use the oil shock as an instrument, it must satisfy given criteria. Firstly, the oil shock should be uncorrelated with parental abilities. It is not possible to test this since parental abilities are unobserved, but this should be the case since the increased income seems independent of abilities. Table 1 In sum, the oil shock in Norway in the 1970s and 1980s seems to satisfy all the criteria for a good instrumental variable.
Identi…cation Strategy
In order to identify the causal e¤ects of family income on children's educational attainment, we need to …nd variations in family income that are exogenous to both the parents' and children's skills. By using the oil shock in Norway in the 1970s and 1980s that boosted the income of the families living in Rogaland, compared to families in Sør-Trøndelag, we hope to …nd results that can show this link.
The model is given by the following equations: is a personal characteristic that may a¤ect the children's education and therefore must be controlled for. We also control for marital status of the mother in 1980, M , number of siblings, S, parental age, AGE p , and cohort, c . We use the instrumental variable method (IV) to estimate this model. Equation 2 is the …rst stage where ROG serves as an instrument variable for permanent family income. Since we mainly do these regressions for the families living in Rogaland and Sør-Trøndelag, we do not control for county-speci…c e¤ects.
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Results
The …rst stage results for the full sample are given in Table 3a and the OLS results and IV results in Table 3b . We observe from the …rst stage results that living in Rogaland a¤ects the permanent family income positively and signi…cantly. Living in Rogaland increases the permanent family income by 7.5% compared to living in the rest of Norway. As discussed in Section 4, most of this can be related to the oil shock in the 1970s and beginning of 1980s. From Table 3b we observe that the OLS results for the whole sample give a clear and positive e¤ect of family income on children's educational attainment. The estimates suggest that increasing family income by 10% increases children's level of education by approximately 0.1 %. This is not a huge e¤ect, but if the e¤ect is causal it can be the crucial di¤erence between taking higher education or not for some of the children at the margin. By using Sør-Trøndelag as a reference county we expect to …nd more precise …rst-and secondstage results. As seen in Table 4a , living in Rogaland compared to Sør-Trøndelag increases the family income by 11.4%. The OLS results are almost identical to the results for the full sample. The IV results are, as expected, more precise, and the di¤erence between OLS and IV here is statistically signi…cant at a 1% level. This means that we cannot …nd a causal relationship between children's education and family income. Children mostly inherit their skills and abilities through genes or culture or from other family factors, such as parental education.
This corresponds to Shea's (2000) results.
These …ndings are not typical for the income and education literature. 12 Often the IVs are signi…cantly larger than the OLS results. For the impact of family income on children's educational attainment this has been interpreted as a credit constraint into higher education, meaning that the education level is higher for the marginal child than the average child in the sample. Since we use the family income for the whole childhood period, we have to be careful to interpret the results as evidence against credit constraints. But by using the instrument only for family income when the children are 18 to 20 years old (1986) (1987) (1988) (1989) (1990) (1991) (1992) , we con…rm the results with some higher measurement errors due to the fact that the oil shock in this later period is not that persistent anymore. Thus we can say that our results seem to be consistent with no or few credit constraints in higher education in Norway. This makes sense, since higher education is free in Norway, and there is a system of universal student loans and grants.
We control for di¤erences in family income prior to the oil shock by including average family income from [1968] [1969] [1970] . From Figure 1 All the regressions are done for the pooled sample, but it might be that family income a¤ects girls and boys di¤erently. We check for this by estimating Equation 1 and 2 separately for boys and girls. The e¤ect of family income on children's educational attainment is still insigni…cant. The IV estimate is lower for girls than for boys, but the di¤erence between OLS and IV is signi…cant at 1% for girls and 5% for boys.
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Speci…cation Tests
We have performed di¤erent speci…cation tests in order to verify the results presented in this paper.
Sample selection
One might worry that families in Rogaland and Sør-Trøndelag could be di¤erent from other families in Norway. Is it plausible to generalize the results to the entire population? As mentioned previously, families in Rogaland do not di¤er much, on average, from the general family in Norway, including the income variable. This can be seen in Table 2a and 2b. We may thus assume that their actions when family income is increased can be generalized to the Norwegian population.
14 The results are not reported here because they are similar to the other results.
14 Why do we compare the families in Rogaland with families in Sør-Trøndelag?
The reason is simple. Table 5a and 5b. We con…rm our previous results and again the di¤er-ence between OLS and IV is statistically signi…cant at a 1% level. We see that the results are even more precise than earlier.
Using only father' s income as explanatory variable
We wish to test whether it is family income in general that is correlated with children's educational attainment or whether it is the father's income that drives the to Sør-Trøndelag increased father's income signi…cantly and more than when family income in total is considered. In this period, mother's income is actually reduced.
Using Rogaland as an instrument for each parent's income separately, we verify our results that income does not a¤ect children's educational attainment. For father's income the results are even more precise than the results for family income in general, since excluding the mother's income increases the precision of the instrument.
Both the …rst stage results, OLS results and the IV results can be seen in table 6a and 6b. The results do not make sense for mothers since the instrument does not work properly.
The family income variable
We have chosen to use average family income from the period 1973 to 1988. These are the years when the children in the sample were between 0 and 20 years old. We use this long time-span to ensure that we test for permanent family income and not only a short period of the children's adolescence. This is one of the advantages of the data set. We can split income into any period of the child's adolescence, thus testing for both short term income and long term income. We change the family income variable into shorter periods to test for short term constraints. Family income is not signi…cant in any of the short family income periods. In some periods, the standard errors are larger, but all the results reject that OLS and IV are similar at a 5% level.
These results suggest that there are no credit constraints, or at least few, in higher education in Norway.
We perform a test in which we regress the dummy variable for Rogaland on average family income between 1968 and 1970, the years prior to the oil boom. The e¤ect is positive, but signi…cantly smaller than for the period 1973-1988. When using Rogaland as an instrument for the family income between 1968 and 1970, the results do not make sense. This we see as a positive test for the instrument since there should be no di¤erences in family income (1968) (1969) (1970) between Rogaland and Sør-Trøndelag, related to the oil boom and hence the instrument should not work.
Nonlinear e¤ects
It might be that families from the lower end of the income distribution still have a signi…cant impact of family income on children's educational attainment, but that the e¤ect disappears when aggregated with all the families in the sample. We check this by running the same procedure as before for the families in Rogaland and the reference counties having family income in 1968 (before the oil shock) at the lower end of the income distribution. We estimate the same equations as earlier for the 25% lowest income families in 1968. The results of this analysis are given in Table   7a and 7b. The oil shock still has a signi…cant impact on these families living in Rogaland compared to the families in the preferred reference counties, and the instrumental variable con…rms the earlier results. Family income does not directly a¤ect children's educational attainment.
18
Conclusion
This paper has sought to provide new evidence on the causal link between family income and children's education. By using a unique Norwegian data set we have been able to address the causality of the observed link between family income and children's educational attainment. The OLS results show a clear, positive relationship between permanent family income and children's education after controlling for observable family background variables. The e¤ect of parental education is clearly stronger, but controlling for parental education still makes permanent family income 18 We also did the same test for the 25% highest income families in 1968 to check for nonlinear e¤ects at the top of the income distribution. There were no signi…cant di¤erences between these families and the average family in the sample.
signi…cant. This corresponds to earlier research on family factors and children's education. The main question is whether family income is a causal factor for children's educational attainment. The oil shock in Norway in the 1970s and 1980s constitutes a good instrumental variable for family income, since it is highly correlated with family income for families living in Rogaland, but uncorrelated with ability and parent's educational attainment. This variation in income is used to estimate the causal e¤ect of family income on children's educational attainment.
The results indicate no causal relationships between family income and children's educational attainment. These results are robust across our control groups, the families living in Sør-Trøndelag, and we con…rmed the results by comparing Rogaland to the full sample and other representative counties in Norway. This indicates that family income does not matter for children's educational attainment. This is in line with the results in Shea (2000) , while some other studies (see Chevalier et al. (2005) and Oreopoulos et al. (2005) ) have come to the opposite conclusion.
The question that follows is why family income matters so little for children's education in Norway. One reason could be that we have perfect capital markets in Norway so that families can borrow against their children's educational attainment.
This may be the case for high income families, but is unlikely for low income families.
Another reason could be that Norway has very high public investment in children.
The Norwegian welfare state has been very successful in recent decades and all students in higher education are eligible for grants and subsidies from the Government to …nance their education. This makes it easier to take higher education in Norway than in many other countries. It might be that family income would have an impact on children's educational attainment if all of these Government interventions were removed.
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Both the argument for capital markets and public investment in children can explain some of the reason why parent's income has a small, observed e¤ect on children's educational attainment. But since we still observe some correlation between family income and children's educational attainment, other mechanisms or channels may be equally important. There might be other environmental factors that shape 19 We do not have access to data before these Government interventions started in the 1950s our cognitive and non cognitive skills that we have not included in the empirical analysis. The observed correlation between parental income and children's education can be genetic or related to cultural factors. Children inherit parents' skills, thus a child from a high income family has a higher probability of ending up with higher educational attainment than a child from a low income family. This is what we call the selection process into higher education. Of course, parental education may also a¤ect the children's education. If parental education is a causal factor, the observed correlation between family income and children's educational attainment may work through this channel, since hmore highly educated people also have higher average income. As previously mentioned, we do not have observations to account for the endogeniety of parental education, but Black et al. (2005) Children' s education = measured in years of obtained higher education 
